An estimated 54.4 million U.S. adults have doctor-diagnosed arthritis (arthritis), and this number is projected to rise to 78.4 million by 2040 ([@R1],[@R2]). Physical inactivity and obesity are two factors associated with an increased risk for developing type 2 diabetes,[\*](#FN1){ref-type="fn"} and arthritis has been determined to be a barrier to physical activity among adults with obesity ([@R3]). The prevalence of arthritis among the 33.9% (estimated 84 million)[^†^](#FN2){ref-type="fn"} of U.S. adults with prediabetes and how these conditions are related to physical inactivity and obesity are unknown. To examine the relationships among arthritis, prediabetes, physical inactivity, and obesity, CDC analyzed combined data from the 2009--2016 National Health and Nutrition Examination Surveys (NHANES). Overall, the unadjusted prevalence of arthritis among adults with prediabetes was 32.0% (26 million). Among adults with both arthritis and prediabetes, the unadjusted prevalences of leisure-time physical inactivity and obesity were 56.5% (95% confidence intervals \[CIs\] = 51.3--61.5) and 50.1% (CI = 46.5--53.6), respectively. Approximately half of adults with both prediabetes and arthritis are either physically inactive or have obesity, further increasing their risk for type 2 diabetes. Health care and public health professionals can address arthritis-specific barriers[^§^](#FN3){ref-type="fn"} to physical activity by promoting evidence-based physical activity interventions.[^¶^](#FN4){ref-type="fn"} Furthermore, weight loss and physical activity promoted though the National Diabetes Prevention Program can reduce the risk for type 2 diabetes and reduce pain from arthritis.

NHANES[\*\*](#FN5){ref-type="fn"} examines a sample of the U.S. noninstitutionalized adult population through both interview and examination components. Analysis of data from 2009--2016 included 10,179 adults aged ≥20 years with a fasting plasma glucose measurement and complete arthritis data. Backward regression equations for adjusted fasting plasma glucose were applied.[^††^](#FN6){ref-type="fn"} Prediabetes was defined as a glycated hemoglobin A1c (HbA1c) level of 5.7%--6.4% or a fasting plasma glucose level of 100--125 mg/dL. Diabetes was defined as an HbA1c level of ≥6.5%, fasting plasma glucose level of ≥126 mg/dL, or a "yes" response to the question "Other than during pregnancy, has a doctor or other health professional ever told you that you have diabetes or sugar diabetes?" Arthritis was defined as a "yes" response to the question "Has a doctor or other health professional ever told you that you have arthritis?" Arthritis prevalence estimates were calculated by sociodemographic characteristics (age group, sex, race/ethnicity, and highest attained education level). The measure of physical activity for this study was determined by reported leisure-time physical activity. Respondents were classified as inactive if they reported both zero minutes per week of moderate intensity leisure-time activity and zero minutes per week of vigorous intensity leisure-time activity in response to aerobic physical activity questions. Measured obesity was defined as a body mass index of ≥30 kg/m^2^. To compare group differences, estimates were age-standardized to the 2000 U.S. standard population aged ≥20 years ([@R4]). Pairwise t-tests were used to evaluate group differences, and a Bonferroni correction was applied to address multiple comparisons. For analyses examining the prevalence of leisure-time physical inactivity or obesity among adults with or without arthritis and prediabetes, adults with diabetes were excluded to make fair comparisons between groups. All analyses accounted for the complex sampling design including poststratification weighting and the use of Taylor series linearization for variance estimation with statistical significance set at p\<0.05.

During 2009--2016, the overall unadjusted prevalences of adults with diabetes and prediabetes were 13.1% and 35.8%, respectively. The annualized unadjusted prevalence of arthritis among adults with prediabetes was 32.0% (CI = 29.7--34.5), or an estimated 26 million persons ([Table](#T1){ref-type="table"}). The annualized unadjusted prevalence of arthritis among adults with diabetes was 42.0% (CI = 38.1--45.9) (approximately 13 million persons). The age-standardized prevalence of arthritis among adults with prediabetes was 25.9% (CI = 24.0%--27.9%) ([Table](#T1){ref-type="table"}). The prevalence of arthritis was not significantly different from that among adults with diabetes (30.2%; CI = 26.5--34.2, p = 0.09), but was significantly higher than that for adults without prediabetes or arthritis (21.9%; CI = 20.1%--23.9%; p = 0.03). Although data were combined, the age-standardized prevalence of arthritis for adults with prediabetes for each year was relatively consistent across all 8 years.

###### Unadjusted and age-standardized estimates of arthritis[\*](#FN1){ref-type="fn"} prevalence among adults with prediabetes[^†^](#FN2){ref-type="fn"} --- National Health and Nutrition Examination Surveys, United States, 2009--2016

  Characteristic                  Sample with arthritis and prediabetes   Population with arthritis and prediabetes (x 1,000)^§^   Unadjusted prevalence % (95% CI)   Age-standardized^¶^ prevalence % (95% CI)
  ------------------------------- --------------------------------------- -------------------------------------------------------- ---------------------------------- -------------------------------------------
  **Overall**                     **1,076**                               **25,696**                                               **32.0 (29.7--34.5)**              **25.9 (24.0--27.9)**
  **Age group (yrs)**                                                                                                                                                 
  20--44                          102                                     2,643                                                    10.1 (8.1--12.6)                   ---
  45--64                          452                                     11,796                                                   34.8 (30.8--39.0)                  ---
  ≥65                             522                                     11,257                                                   55.7 (51.4--60.0)                  ---
  **Sex**                                                                                                                                                             
  Men                             440                                     10,402                                                   24.5 (21.6--27.6)                  21.5 (19.2--23.9)
  Women                           636                                     15,293                                                   40.5 (37.0--44.1)                  31.0 (28.2--34.0)
  **Race/Ethnicity**                                                                                                                                                  
  White, non-Hispanic             592                                     20,106                                                   38.1 (35.0--41.3)                  29.0 (26.2--32.1)
  Black, non-Hispanic             221                                     2,566                                                    26.1 (23.2--29.3)                  25.0 (22.1--28.1)
  Hispanic\*\*                    200                                     1,793                                                    15.3 (13.0--18.0)                  17.3 (15.2--19.7)
  Other, non-Hispanic             63                                      1,231                                                    20.7 (15.5--27.0)                  18.3 (14.1--23.5)
  **Highest education level**                                                                                                                                         
  **Less than high school**       **280**                                 **4,994**                                                **31.8 (27.6--36.3)**              **27.5 (23.9--31.5)**
  **High school or equivalent**   **251**                                 **5,871**                                                **31.0 (27.0--35.3)**              **24.8 (21.6--28.4)**
  **Some college or AA degree**   **320**                                 **7,805**                                                **33.1 (30.5--35.8)**              **27.1 (25.1--29.2)**
  **College and above**           **225**                                 **7,026**                                                **32.0 (27.2--37.3)**              **24.1 (20.3--28.4)**

**Abbreviations:** AA = Associate of Arts; CI = confidence interval.

\* Arthritis was defined as a "yes" response to the question "Has a doctor or other health professional ever told you that have arthritis?"

**^†^** Prediabetes was defined as glycated hemoglobin A1c level of 5.7%--6.4% or a fasting plasma glucose level of 100--125 mg/dL.

^§^ Weighted number of U.S. adults with prediabetes who have arthritis.

^¶^ Prevalence estimates were age-standardized to projected U.S. 2000 population.

\*\* Hispanic persons might be of any race.

Among adults with prediabetes, arthritis prevalence was highest among those aged ≥65 years (55.7%); arthritis prevalence was significantly lower among adults aged 20--44 years (10.1%) and 45--64 years (34.8%). Age-standardized arthritis prevalence was significantly higher among women (31.0%) and non-Hispanic whites (29.0%) than among men and other racial/ethnic groups ([Table](#T1){ref-type="table"}).

The unadjusted prevalences of leisure-time physical inactivity and obesity among adults with both prediabetes and arthritis were 56.5% (CI = 51.3--61.5) and 50.1% (CI = 46.5--53.6), respectively. The age-standardized prevalence of leisure-time physical inactivity among adults with both prediabetes and arthritis (54.0%; CI = 46.1--61.6) was significantly higher than that among adults with neither prediabetes nor arthritis (39.5%; CI = 36.5--42.6), but not for adults with one condition (either prediabetes or arthritis only) ([Figure 1](#F1){ref-type="fig"}). In addition, the age-standardized prevalence of obesity among adults with arthritis and prediabetes (57.8%; CI = 51.5--64.0) was significantly higher than that among adults with prediabetes only (41.6%; CI = 38.9--44.4), arthritis only (36.1%; CI = 32.0--40.4), and neither prediabetes nor arthritis (25.2%; CI = 22.7--27.8) ([Figure 2](#F2){ref-type="fig"}).

![Age-standardized[\*](#FN1){ref-type="fn"} prevalence of leisure-time physical inactivity, by arthritis and prediabetes[^†^](#FN2){ref-type="fn"} status, excluding adults with diabetes --- National Health and Nutrition Examination Survey, United States, 2009--2016\
\* Estimates were age-standardized to the 2000 U.S. standard population aged ≥20 years.\
^†^ Prediabetes was defined as glycated hemoglobin A1c level of 5.7%--6.4% or a fasting plasma glucose level of 100--125 mg/dL.](mm6744a4-F1){#F1}

![Age-standardized[\*](#FN1){ref-type="fn"} prevalence of obesity, by arthritis and prediabetes[^†^](#FN2){ref-type="fn"} status, excluding adults with diabetes --- National Health and Nutrition Examination Survey, United States, 2009--2016\
\* Estimates were age-standardized to the 2000 U.S. standard population aged ≥20 years.\
^†^ Prediabetes was defined as glycated hemoglobin A1c level of 5.7%--6.4% or a fasting plasma glucose level of 100--125 mg/dL.](mm6744a4-F2){#F2}

Discussion
==========

During 2009--2016, approximately one in three adults in the United States with prediabetes (26 million) had arthritis. The comorbid burden of arthritis and prediabetes is substantial, particularly among persons aged ≥65 years, women, and non-Hispanic whites. Moreover, approximately half of adults with both prediabetes and arthritis reported being physically inactive or had obesity, which might further increase their risk for type 2 diabetes. Health care and public health professionals can use this information to better understand and target appropriate evidence-based interventions for persons with arthritis and prediabetes.

Arthritis can hinder the ability of adults with prediabetes to engage in physical activity to prevent type 2 diabetes. The combination of arthritis and other chronic conditions, such as obesity, has been determined to be associated with higher levels of physical inactivity ([@R5]). Physical activity can improve physical function and mobility, reduce blood glucose levels and weight, which in turn can lower both the risk for developing type 2 diabetes, and alleviate pain related to arthritis.[^§§^](#FN7){ref-type="fn"}

Physical inactivity can increase the risk for progression of prediabetes to type 2 diabetes ([@R6]). Increasing physical activity and weight loss are recommended as parts of self-management strategies for type 2 diabetes prevention ([@R7]). Lifestyle change programs, such as the CDC's National Diabetes Prevention Program, encourage moderate intensity physical activity to reduce the risk for developing type 2 diabetes by promoting long-term behavioral changes that affect physical activity (e.g., time management and mood cues). Although studies specifically linking the National Diabetes Prevention Program to reduced arthritis-specific barriers to physical activity (e.g., joint pain) are limited, there is evidence that the National Diabetes Prevention Program can promote weight loss and that weight loss can in turn help reduce joint pain and improve function. A meta-analysis of four randomized controlled trials indicated that a 5.1% reduction in weight over 20 weeks can reduce pain and functional disability in patients with knee osteoarthritis and obesity ([@R8]). Thus, weight loss has benefits for both managing arthritis and preventing progression to type 2 diabetes.

Providers can reduce arthritis-specific barriers to physical activity by referring patients to the National Diabetes Prevention Program and other evidence-based, community programs. Several community groups and self-directed physical activity programs are available for adults with arthritis (e.g., EnhanceFitness, Walk with Ease, Active Living Every Day, and tai chi \[[@R9]\]) and can address arthritis-specific barriers to being physically active among adults by reducing joint pain, which in turn might increase physical activity. Community-based organizations, including the National Recreation and Parks Association[^¶¶^](#FN8){ref-type="fn"} and the YMCA,[\*\*\*](#FN9){ref-type="fn"} disseminate these and other evidence-based physical activity programs throughout the United States. A meta-analysis of chronic disease self-management programs indicated short-term and sustained increases in aerobic physical activity and reduced joint pain ([@R10]).

The findings in this report are subject to at least four limitations. First, NHANES is a cross-sectional study, and, therefore, temporal relationships cannot be established between prediabetes and arthritis. Second, most characteristics examined were self-reported, and diagnosis for arthritis was not confirmed by a health care professional. In addition, self-reported variables, such as leisure-time physical activity, might be subject to social desirability bias. Third, the measure of physical inactivity excludes occupational physical activity, which for some persons might be their only form of physical activity. Finally, these findings cannot distinguish among the different types of arthritis.

Approximately 26 million adults with prediabetes (about one in three) have arthritis, and approximately half of those with both conditions are physically inactive or have obesity. Health care and public health professionals can address arthritis-specific barriers to being physically active among adults with prediabetes by promoting evidence-based arthritis interventions, including programs such as EnhanceFitness, Walk with Ease, Active Living Every Day, and tai chi. Furthermore, increased dissemination of the National Diabetes Prevention Program can potentially reduce the risk for developing type 2 diabetes among adults with arthritis and assist them with managing their pain from arthritis.

###### Summary

What is already known about this topic?
---------------------------------------

Physical activity and weight loss are recommended for adults with prediabetes to prevent progression to type 2 diabetes. Arthritis is a barrier to physical activity among adults with chronic conditions.

What is added by this report?
-----------------------------

The unadjusted prevalence of arthritis among adults with prediabetes was 32.0%. The unadjusted prevalences of physical inactivity and obesity among adults with these conditions were 56.5% and 50.1%, respectively.

What are the implications for public health practice?
-----------------------------------------------------

Increasing physical activity and promoting weight loss can reduce risk for type 2 diabetes and improve pain management among adults with prediabetes and arthritis. Health care and public health professionals can address arthritis-specific barriers to physical activity among adults with prediabetes by promoting evidence-based arthritis interventions.

<https://www.cdc.gov/diabetes/prevention/index.html>.

<https://www.cdc.gov/diabetes/data/statistics/statistics-report.html>.

<https://www.cdc.gov/arthritis/>.

<https://www.cdc.gov/arthritis/interventions/physical-activity.html>.

<https://www.cdc.gov/nchs/nhanes/index.htm>.

<https://wwwn.cdc.gov/Nchs/Nhanes/2015-2016/GLU_I.htm>.

<https://www.arthritis.org/living-with-arthritis/comorbidities/diabetes-and-arthritis/rheumatoid-arthritis-diabetes-risk.php>.

<https://www.nrpa.org/our-work/partnerships/initiatives/healthy-aging-in-parks/>.

<http://www.ymca.net/enhancefitness/>.
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